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Appendix IX. Addendum Two to Four TMDLs for 
Indicator Bacteria in the Cottonwood Creek, Fish 
Creek, Kirby Creek, and Crockett Branch 

Watersheds Upstream of Mountain Creek Lake  
Adding one Total Maximum Daily Load (TMDL) for AU 0841P_01 

One TMDL for Indicator Bacteria in North Fork 

Cottonwood Creek 

Introduction  
Texas Commission on Environmental Quality (TCEQ) adopted Four TMDLs for 

Indicator Bacteria in the Cottonwood Creek, Fish Creek, Kirby Creek, and Crockett 

Branch Watersheds Upstream of Mountain Creek Lake (TCEQ, 2016) on November 2, 

2016. The United States Environmental Protection Agency (EPA) approved the TMDLs 

on December 7, 2016. This document is the second addendum to the original TMDL 

report.  

This second addendum includes information specific to one additional  assessment unit 

(AU) for North Fork Cottonwood Creek (AU 0841P_01; also referred to in this 

addendum as the TMDL watershed). This AU is located within the watershed of the 

approved original TMDLs for watersheds upstream of Mountain Creek Lake. The 

concentration of indicator bacteria in this additional AU exceeds the criterion used to 

evaluate support of the primary contact recreation 1 use.  

This addendum details the development of the added TMDL allocation for this 

additional AU, which was not specificall y addressed in the original TMDL report. For 

background or other explanatory information, please refer to the Technical Support 

Document for One Total Maximum Daily Load for Indicator Bacteria for North Fork 

Cottonwood Creek3 (Millican and Adams, 2021). Refer to the original, approved TMDL 

document for details about the overall project watershed as well as methods and 

assumptions used in developing the original TMDLs.  

 

3 http s:// www.tceq.texas.gov/downloads/water -quality/tmdl/greater -trinity -recreational-66/66 -as-223-north -fork -cottonwood-

creek-technical-support -document.pdf  
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Problem Definition 
TCEQ first identified the bacteria impairment for North Fork Cottonwood Creek in the 

2020 Texas Integrated Report of Surface Water Quality for Clean Wat er Act Sections 

305(b) and 303(d)  (Texas Integrated Report; TCEQ, 2020), the latest EPA-approved 

edition  of the Texas 303(d) List. North Fork Cottonwood Creek (0841P) contains only 

one AU, the impaired AU 0841P_01. The TMDL watershed is located in Tarrant and 

Dallas counties. Figure IX -1 shows the watershed added in this addendum in relation to 

the entire watershed of the original TMDLs, and also includes the area covered by the 

first addendum.  

The Texas Surface Water Quality Standards (TCEQ, 2018) identify uses for surface 

waters and numeric and narrative criteria to evaluate attainment of those uses. The 

basis for the water quality target for the TMDL developed in this addendum is the 

numeric criterion for indicator bacteria from the 2018 Texas Surface Water Quality 

Standards. Escherichia coli (E. coli) is the indicator bacteria for assessing primary 

contact recreation 1 use in freshwater. 

Table IX -1 summarizes the ambient water quality data for the TCEQ surface water 

quality monitoring (SWQM) stations on AU 0841P_01, as reported in the 2020 Texas 

Integrated Report (TCEQ, 2020). The data from the assessment indicate nonsupport of 

the primary contact recreation 1 use for the AU, because the geometric mean 

concentration for E. coli exceeds the freshwater geometric mean criterion of 126 colony 

forming units per 100 milliliters (cfu/100 mL) of water. Figure IX -2 shows the locations 

of the TCEQ SWQM stations that were used in evaluating water quality in the 2020 

Texas Integrated Report for the AU added by this addendum, as well as an additional 

station with older data.  
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Figure IX -1. Map showing the previously approved TMDL watersheds and the 
North F ork Cottonwood Creek AU 0841P_01 watershed added by this addendum  

Table IX -1. 2020 Texas Integrated Report summary for TMDL addendum watershed  

AU  Station  Parameter  
Number of 

Samples  
Date Range  

E. coli  Geometric 

Mean (cfu/100 mL)  

0841P_01 
10722, 

20836 
E. coli 49 

12/01/2011 ï 

11/30/2018  
258 
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Figure IX -2. AU 0841P_01 watershed showing the TCEQ SWQM  stations  

Watershed Overview 
North Fork Cottonwood Creek (0841P) is a tributary of Cottonwood Creek (0841F) and 

flows approximately 4.4 miles. The total drainage area for the TMDL watershed is 5.5 

square miles. 

The 2020 Texas Integrated Report (TCEQ, 2020) provides the following water body and 

AU description:  

Á 0841P (North Fork Cottonwood Creek; AU 0841P_01) ï A 4.4 mile stretch of 

North Fork Cottonwood Creek running upstream from confluence with the South 

Fork Cottonwood Creek in Grand Prairie, Dallas County, to approximately 0.3 

miles upstream of Carter Street in Arlington, Tarrant County.   
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Watershed Climate 

Weather data were obtained for the 21-year period from January 1999 through 

December 2019 from the National Oceanic and Atmospheric Administration (NOAA) 

National Climatic Data Center Database. The Arlington Municipal Airport weather 

station (USW00053 907) located in the western portion of the nearby Fish Creek 

(0841K) watershed was used to retrieve the precipitation and temperature data (NOAA, 

2021; Figure IX -3). Data from this 21-year period indicate that the average monthly high 

temperature typically  reaches a maximum of 96.8 °F in August, and the average 

monthly low temperature reaches a minimum of 35.6 °F in January. Annual rainfall 

averages 34.3 inches. The wettest month is May (4.4 inches), while August (1.6 inches) 

is the driest month, with rainf all occurring throughout the year.  

 

Figure IX -3. Average monthly temperature and precipitation (1999 ï2019) at the Arlington 
Municipal Airport weather station  

Watershed Population and Population Projections 

The TMDL watershed is primarily located within the municipal boundaries of Arlington 

and Grand Prairie. According to the United States Census Bureau (USCB) 2010 Census 

(USCB, 2010), the TMDL watershed had an estimated population of 32,252 people in 

2010.  

The population projection in Table IX -2 was estimated using data developed by North 

Central Texas Council of Governments (NCTCOG) by using traffic survey zone 

allocations (NCTCOG, 2017a). Traffic survey zones are planning areas used by NCTCOG 

to provide for more analysis at a local scale. NCTCOG modeled the 2045 projected 

populations using inputs such as number of households, household populations, land 

cover changes, and future land use plans. 
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Table IX -2. Estimated 2010 population and 2045 population proje ction for the TMDL 
watershed  

Area  

2010 

Estimated 

Population  

2045 Projected 

Population  

Projected 

Population 

Increase  

Percent age 

Change  

North Fork Cottonwood Creek 

(AU 0841P_01) Watershed 
32,252 44,643 12,391 38.4% 

The following steps detail the method used to estimate the 2010 and projected 2045 

populations in the TMDL watershed.  

1. Obtained 2010 U.S. Census data at the block level. 

2. Developed 2010 watershed populations using the block level data for the portion of 

the census blocks located within the watershed. 

3. Obtained population projections for the year 2045 from the NCTCOG traffic survey 

zone allocations. 

4. Developed population projections using traffic survey zone data for the portion of 

the traffic survey zones located within the watershed.  

5. Subtracted the 2010 watershed population from the 2045 population projection to 

determine the projected population increase. Subsequently, divided the projected 

population increase by the 2010 watershed population to determine the percentage 

population increase for the North Fork Cottonwood Creek watershed. 

Land Cover 

The land cover data were obtained from NCTCOG and represent land cover estimates 

for 2015 (NCTCOG, 2017b). The land cover for the TMDL watershed is shown in Figure 

IX -4. A summary of the land cover data is provided in Table IX -3 and indicates that the 

dominant land cover in the TMDL watershed is Residential (34.76%).  
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Figu re IX -4. 2015 land cover  

Table IX -3. Land cover summary  

2015 NCTCOG Classification  

Area 

(Acres)  

Percentage  

of Total  

Commercial/Industrial  776.9 21.91% 

Group Quarters 2.7 0.08% 

Residential 1,232.6 34.76% 

Institution  163.7 4.62% 

Transit  657.9 18.56% 

Dedicated 76.4 2.15% 

Vacant 633.4 17.86% 

Water 2.0 0.06% 

Total  3,545.6  100%  
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Endpoint Identification 
The endpoint for the TMDL is to maintain the concentration of E. coli below the 

geometric mean criterion of 126 cfu/100 mL, which is protective of the primary contact 

recreation 1 use in freshwater. 

Source Analysis 
Pollutants may come from several sources, both regulated and unregulated. Pollutants 

in regulated discharges, referred to as ñpoint sources,ò come from a single definable 

point, such as a pipe, and are regulated by permit under the Texas Pollutant Discharge 

Elimination System (TPDES) program. Wastewater treatment facilit ies (WWTFs) and 

stormwater discharges from industries, construction activities, and the separate storm 

sewer systems of cities are considered point sources of pollution.  

Unregulated sources are typically nonpoint source in origin, meaning the pollutants 

originate from multiple locations and rainfall runoff washes them into surface waters. 

Nonpoint sources are not regulated by permit. 

Except for WWTFs, which receive individual wasteload allocations (WLAs; see the 

Wasteload Allocation section), the regulated and unregulated sources in this section are 

presented to give a general account of the different sources of bacteria expected in the 

watershed. These are not meant to be used for allocating bacteria loads or interpreted as 

precise inventories and loadings.  

Regulated Sources 

Regulated sources are controlled by permit under the TPDES program. The regulated 

sources in the TMDL watershed include stormwater discharges from industries, 

regulated construction activities, and municipal separate storm sewer systems (MS4s). 

Domestic and Industrial WWTFs 

No permitted WWTFs exist in the TMDL study area. Domestic wastewater is collected 

by and transported to the Trinity River Authority (TRA) Central Regi onal Wastewater 

System, which is outside the study area (Figure IX -5).  
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Figure IX -5. Coverage area of the TRA Central Regional Wastewater System within the 
TMDL study area  

TCEQ/TPDES Water Quality General Permits 

Certain types of activities are required to be covered by one of several TCEQ/TPDES 

wastewater general permits: 

Á TXG110000 ï concrete production facilities  

Á TXG130000 ï aquaculture production  

Á TXG340000 ï petroleum bulk stations and terminals  

Á TXG640000 ï conventional water treatment plant s    

Á TXG670000 ï hydrostatic test water discharges 

Á TXG830000 ï water contaminated by petroleum fuel or petroleum substances  

Á TXG870000 ï pesticides (application only)  

Á TXG920000 ï concentrated animal feeding operations  

Á WQG100000 ï wastewater evaporation 

Á WQG200000 ï livestock manure compost operations (irrigation only)  
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A review of active general permit coverage (TCEQ, 2021) in the TMDL watershed, as of 

February 25, 2021, revealed two pesticide permittees covered by the general permit. 

These pesticide management areas do not have bacteria reporting requirements or 

limits in their  permit s. Pesticide application in t he pesticide management areas is 

assumed to contain inconsequential amounts of indicator bacteria; therefore, it was 

unnecessary to allocate bacteria loads to them. No other active wastewater general 

permit authorizations  were found in the TMDL  watershed. 

Sanitary Sewer Overflows 

A summary of sanitary sewer overflow (SSO) incidents that occurred during a 10-year 

period from 2010 through 2019 in the T MDL watershed was obtained from NCTCOG. 

The SSO data was originally collected by TCEQ Region 4 and was refined by NCTCOG 

by assigning latitude and longitude coordinates to each SSO event. The summary data 

indicated 37 SSO incidents had been reported within the TMDL watershed. The SSOs 

had a total discharge of 17,074 gallons with a minimum of seven gallons and a maximum 

of 5,560 gallons.  

TPDES-Regulated Stormwater  

When evaluating stormwater for a TMDL allocation, a distinction must be made 

between stormwater originating from an area under a TPDES-regulated discharge 

permit and stormwater originating fr om areas not under a TPDES-regulated discharge 

permit. Stormwater discharges fall into two categories:  

1. Stormwater subject to regulation, which is any stormwater originating from 

TPDES-regulated MS4 entities, stormwater discharges associated with regulated 

industrial activities, and construction activities.  

2. Stormwater runoff not subject to regulation.  

Discharges of stormwater from a Phase II MS4 area, regulated industrial facility, 

construction area, or other facility involved in certain activities must be c overed under 

the following TCEQ/TPDES general permits:  

Á TXR040000 ï Phase II MS4 General Permit for MS4s located in urbanized areas 

Á TXR050000 ï Multi -sector General Permit (MSGP) for industrial facilities  

Á TXR150000 ï Construction General Permit (CGP) for construction activities 

disturbing more than one acre or are part of a common plan of development 

disturbing more than one acre 

A review of active stormwater general permit authorizations (TCEQ, 2021) in the TMDL 

watershed as of March 30, 2021, found one active MSGP authorization within the 

watershed and several CGP authorizations. The areas of these were not quantified since 
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MS4s accounted for 100% of the watershed. There are currently one Phase I MS4 

permit,  one Phase II MS4 authorization , and one combined Phase I/Phase II permit 

within the TMDL watershed (Table IX -4). Figure IX -6 shows the urbanized area defined 

by USCB that accounts for MS4 coverage within the North Fork Cottonwood Creek 

watershed. 

Table IX -4. TPDES MS4 permit s associated with the TMDL wat ershed  

Entity  TPDES Permit  NPDES Permit  

Authorization 

Type  

City of Arlington  WQ0004635000  TXS000301 Phase I 

Texas Department of Transportation  WQ0005011000 TXS002101 Combined Phase I/II  

City of Grand Prairie  General Permit 

(TXR040000)  

TXR040065  Phase II 

 

Figure IX -6. Regulated stormwater area based on urbanized area within the TMDL  
watershed  


